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Claim 1 (Currently amended): A machine for performing machining operations on a work- 
piece comprising: 
a carriage; 

a robotic arm mounted on said carriage), said arm having a movable head containing a 
tool for performing the machining operations on the work-piece; 

a laser position determination svstem for dotormininp operable to determine the actual 
spatial relationship of satd the carriage and said the work-piece and providing a 
first signal representative thereof and to further determining determine the 
spatial relationship of said tbg head to the work-piece during actual machining 
operations on the work-piece and providing to provide a second signal 
representative thereof; 

a computer having a computer program providing processor operable to orovide a third 
signal to the robotic* arm movable head for machining the work-piece based on a 
predetermined spatial relationship between $ai4 the carriage and the work-piece 
and for receivi-ftft to receive the first and second signals and adjusting to adjust 
the third signal based on the actuaJ spatial relationship between the carriage and 
the work-piece prior to machining operations and said head and the work piece 
during machining operations, 

Claim 2 (Original): The machine as set forth in claim 1 wherein said the carriage is portable. 

Claim 3 (Currently amended.): The machine as set forth in claim 3 1 wherein sat4 the laser 
position determination system includes: 
a laser transceiver system; 

at least one first laser target mounted on said the carriage; 

at least one second laser target mounted on the work-piece; and 

at least ©ft one third laser target mounted on said the head. 

Claim 4 (Original): The machine as set forth in claim 3 wherein the carriage includes means to 
lock the machine in a position in proximity to the work-piece. 
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Claim 5 (Currently amended): The machine as set forth in claim 4 3 wherein said the laser 
position determination system includes a s ingl e laser transceiver assembly adapted to track said 
the at least one first, second and third laser target. 

Claim 6 (Currently amended): The machine as set forth in claim 1 , or 2, or 3, or 4, wherein 
said the laser position determination system for det e rmining is operable to determine the 
actual spatial relationship of the work-piece during the machining operations. 



Claim 7 (Currently amended): The machine as set forth in claim 6 wherein said the laser 
transcoivor position determination system comprises: 

a first laser transceiver assembly for tracking said the at least one target mounted on 
said the carriage; 

a second laser transceiver assembly for tracking said the at least one laser target 

mounted on the work-piece; and 
a third laser transceiver assembly for tracking said the at least one laser target mounted 

on said the head. 

Claim 8 (Currently amended): The machine as set forth in claim 4-1 wherein said the laser 
tranGoeiv e r position determination system comprises: 

a first laser transceiver assembly for tracking said an at least one target mounted on 

said the carriage aftd said carriag e; and 
a second laser transceiver assembly for tracking said an at least one laser target 
mounted on the work-piece. 

Claim 9 (Currently amended): A computer controlled machino for performing machining 
Apgrntinn^ rm n wnrlc - pi e c e , th e machine bflvittg machining system comprising: 

a carriage with a movable head containing a tool for performing &e machining 

operations on the a work-piece, the comput e r having and 
a computer program for providing fet signals to the head for - controlling th e 

m e vc fl Qcnt th e r e of t o move the head to specific spatial relationships with the 
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work-piece so that th e tool can perform th e machining op e rations, tho maohino 
comprising : 

a laser position determination system operable to: 

&f determining the -determine a actual spatial relationship ef- between the 

carriage te and the work-piece, and provide a first signal representative 
thereof ; 

-and^o-continuouslyKietermine thea spatial relationship of the head to the work- 
piece d uring tho porformanoo o f actual m achining operations_and 
provide p roviding a second signal indicative of tho actual position there 
of; and 

tho computer program adapt e d to -compare said the second signal to the first 
signal and to adjust the first signal so that the head is positioned te4he 
specific npatial r e lationship s based on the actual spatial relationship 
between the carriage and the work-piece prior to machining operations 
and between the head and the work-piece during machining operations 

Claim 1 0 (Original). The machine as set forth in claim 9 wherein the carriage is portable. 

Claim 1 1 (Currently amended): The machine as set forth in claim 1 0 wherein said the laser 
position determination system includes: 
a laser transceiver system; 

at least one Sfst laser target mounted on the machine; 
at least one laser target mounted on the work-piece; and 
at least one laser target is mounted on the head. 

Claim 12 (Original): The machine as set forth in claim il wherein the carriage includes 
means to lock the machine in a position in proximity to the work-piece. 

Claim 13 (Currently amended): The machine as set forth in claim 9, or 10, or 1 1, or 12, 
wherein: 
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the laser position determination system also determines the spatial relationship of the 
work-piece during machining operations and provides a third signal 
representative thereof; and 

the computer program adapted to also executable logic instructions are operable to 
compare said the third signal to the first signal and ro adjust the first signal 

Claim 14 (Currently amended): A method of increasing the accuracy of a machine &f 
pm-fnrmirtg mnahining operations on q work - pi e c e , tho machino having that includes a 



carriage with a robotic arm, the robotic arm having a head containing - a - tool for p e rforming 
&e including a tool that performs machining operations onfeea work-piece, the head 
movable to a computed spatial relationships to the work-piece directed by a first signal from 
&e a computer based on a predetermined spatial relationship between the carriage and work- 
piece, the method comprising the stops of : 

Determining determining the actual spatial relationship between the carriage and the 
work-piece prior to machining operations and providing a second signal 
representative thereof; 
continuously determining the aotual aspatial relationship between the bead and work- 
piece during the performance of machining operations and providing a third 
signal indicative of the actual spatial relationship thorobotwoon there between ; 
and 

adjusting the first signal based on the difference between the first arid-signal and the 
second and third signals such that the head remains in the computed spatial 
relationships to the work-piece. 

Claim 15 (Currently amended): The method as set forth in claim 14, including tho atop of 
determining the ae&iaJ-spatial relationship between the carriage and ef the work-piece during 
machining operations and providing a fourth signal representative thereof; and during th e step 
of additionally adjusting the first signal based on the difference between the first and fefth 
fourth signals such that the head remains in the computed spatial relationships to the work- 
piece with this adjustment continuously accomplished during fflaohiningop eratiefts machining 
operations . 



-11- Serial No. 10/025,578 

PAGE 17/30 1 RCVD AT 3/18/2004 9:05:05 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:9492510260 * DURATION (mm-ss):08-18 



03/18/2004 19:11 FAX 9492510260 KOESTNER_BERTANI_LLP @)018/030 




KURH NKH lUfftt aKI IJJ 

\Mi2 MACAATHUR BIVO 
SUITE J 00 

TEL<W9) Ul4:!fi 



Claim 16 (Currently amended): The method as set forth in claim 15 wherein said steps-ef 
determining the actual spatial relationship between the carriage and the work-piece and 
providing a fourth signal representative thereof and continuously determining the actua l 
spatial relationship between the head and the work-piece during the performance of 
machining operations and providing a third signal indicative of the actua l position spatial 
relationship between the head and the work-piece , and th e step of additionally adjusting the 
first signal based on the difference between the first and & fourth signals such that the head 
remains in the computed spatial relationships to the work-piece with this adjustment 
continuously accomplished during machining operations afe is accomplished by means of a 
laser position determination system. 

Claim 17 (Currently amended): A machine for performing machining operations on a 
work-piece comprising: 

a portable carriage; 

a robotic arm mounted on said the carriage, said the robotic arm having a head &f 

mounting a tool for machining the work-piece; 
a laser position determination system comprising: 

at least one first laser target mounted on $aid the w ork-piece; 

at least one second laser target mounted on said the carriage; 

at least one third laser target mounted on said the head; and 

a laser transceiver for determining the spatial relationship of said the carriage, 
work-piece, and said the head during machining operations, 
respectively, and to provide output signals representative thereof; and 

a computer having a first part of a computer program for machining the work- 
piece with said a tool based on a preset spatial relationship between 
said ths carriage and the work-piece, said comput e r havin g a second 
pan of said the computer program adapted to adjust said the first part of 
die said computer program in response to said the output signals such 
that said the head is properly positioned during the machining 
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operations should said the work-piece or said the robotic arm introduce 
positional errors. 

Claim 18 (Currently amended): A machine for performing maohining operations on a work 
pieee comprising: 

a portable carriage; 

a robotic arm mounted on said the carriage, said the robotic arm having a head &f 

mounting a too) for machining &e awork-piece; 
a laser position determination system comprising: 

at least one first laser target mounted on said the work-piece; 

at least one second laser target mounted on said-the carriage; 

at least one third laser target mounted on said die head; and 

first, second and third laser transceiver assemblies for directing laser beams at 
said the at least one first, second and third at loaot one targets 
respectively and to provide first, second and third signals representative 
of spatial relationships of said the carriage, work-piece, and said the 
head during machining operations, respectively; and 

a computer having a first part of a computer program for machining the work- 
piece with said atool based on a preset spatial relationship between the 
carriage and the work-piece, said comput e r having a second part of said 
the computer program adapted to adjust said the first part of said the 
computer program in response to said the first, second and third signals 
such that sa*4 the head is properly positioned during the machining 
operations should said the work-piece or or said the robotic arm 
introduce positional errors. 

Claim 19 (New): The machine as set forth in claim 1, further comprising a robotic arm mounted 
on the carriage upon which the movable head is mounted. 
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